Neuronal differentiation is not simply the turning on of a developmental switch that results in the production of cell-specific expression and features. We have used the six touch receptor neurons (TRNs) in C. elegans to identify and study the factors needed to initiate and maintain the differentiation of a specific type of neuron. We have identified transcription factors that specify, maintain, and restrict cell fate and others transcription factors, including Hox proteins, that reduce stochastic variability and ensure differentiation. The first class of transcription factors includes selectors, which direct the production of cell-characteristic proteins, but also transcription factors that restrict and allow the selectors to act. We are calling the second class of transcription factors, which allow maximal function of selectors, guarantors. Our most recent studies are directed at understanding how different subtypes of TRNs are specified. doi:10.1016/j.mod.2017.04.547
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From the bush to the bench: A short-lived african fish reveals novel aspects of the genetic control of development and aging Alessandro Cellerino Scuola Normale Superiore, Pisa, Italy Leibniz Institute on Aging, Fritz Lipmann Institute, Jena, Germany African annual fishes from the genus Nothobranchius are small teleosts that inhabit temporary water bodies subject to annual desiccation due to the alternation of the monsoon seasons and their natural lifespan is of a few months. Nothobranchius furzeri is the vertebrate species with the shortest lifespan recorded in captivity. Its short lifespan is coupled to rapid age-dependent functional decline and expression of cellular and molecular changes comparable to those observed in other vertebrates, including humans. We report a highquality draft of its genome and extensive studies of RNA-seq that analyzed genome-wide transcript regulation during aging of this species. The analysis of these data provided novel insights in the genetics of vertebrate aging: (i) we revealed that aging-related genes tend to cluster in specific genomic regions, (ii) we performed a longitudinal analysis of gene expression and identified genes coding for complex I of the respiratory chain as predictors of longevity, (iii) we demonstrated that partial pharmacological inhinibition of complex I induces life-extension and rejuvenation of the transcriptome. (iv) we identified genes under positive selection as a response to fast aging, under those, again, respiratory chain was enriched (v) we identified miR-29 as an evolutionary-conserved miRNA that is regulated during aging in multiple species and tissues and (vi) we demonstrated that inhibition of miR-29 in vivo accelerates the expression of aging phenotypes. The emergence of spatial patterns in developing multicellular organisms relies on positional cues and cell-cell communication.
Drosophila sensory organs have informed a paradigm where these operate in two distinct steps: prepattern factors drive localized proneural activity, then Notch-mediated lateral inhibition singles out neural precursors. Whether self-organization might also contribute to proneural patterns remains unexplored. Using a combination of experiments and modeling, we show here that Notch signaling dynamically organizes a sequence of proneural stripes that resolve into regular rows of sensory bristles on the fly thorax. Patterning is initiated by a broad gradient of Delta ligand expression, then progresses through inhibitory signaling between and within the stripes. Our study reveals that Notch signaling can support selforganized patterning on a tissue-wide scale, and provides a simple example where a broad prepattern is transduced by cell-cell interactions to produce an elaborate arrangement of fates. During differentiation, the MCC precursors first support an explosive production of hundreds of basal bodies, which migrate and dock with the apical cell membrane, and then seed the biogenesis of multiple motile cilia. We are using genetic and cell biological analysis in the zebrafish and the mouse to dissect the transcriptional network that regulates this specialized program of MCC specification and differentiation. I shall present our work on three coiled-coil containing proteins of the Geminin family: Geminin, Multicilin and Gmnc, and their roles in the generation of MCCs. Our data, together with evidence from other laboratories, have established that Gmnc and Multicilin are the master regulators of the MCC fate. They act in a step-wise cascade to induce the transcriptional program of MCC specification and differentiation, whereas Geminin is thought to antagonize their activities.
Using whole exome sequencing, we have also identified the first Asian RGMC patient in Singapore, compound heterozygous for novel pathogenic mutations in the cyclin gene, CCNO. CCNO is a transcriptional target of Gmnc and Multicilin, and plays a critical role in the generation of multiple basal bodies in differentiating MCCs. Consequently, the patient is chronically afflicted with respiratory disease, and his airway cells lack motile cilia due to impairment in the generation of basal bodies. Together, all of these findings provide new information for our understanding of MCC development, and are of clinical significance for human diseases like RGMC. doi:10.1016/j.mod.2017.04.550 Abstracts S10
